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Abstract
Cardiogenic pulmonary edema as a consequence of acute left heart failure has so far been attributed to increased fluid filtration and inhibition of alveolar fluid clearance. In contrast to this classical model, experiments from our group recently showed that alveolar fluid clearance, driven by Na + absorption though epithelial Na + channels (ENaC), is not only diminished. In fact, fluid transport reverses from absorption to secretion into the alveolar space. Hence, transepithelial ion and fluid secretion might constitute a so far unrecognized mechanism in the pathophysiology of cardiogenic pulmonary edema.
To investigate alveolar fluid secretion as a so far unknown fundamental cause of cardiogenic edema and identify underlying mechanisms, we determined alveolar fluid clearance and secretion by double indicator dilution technique in isolated-perfused rat lungs. Cl -secretion and transepithelial Cl Additionally, Cftr -/-mice developed significantly less pulmonary edema at elevated P LA as compared to wild type littermates. Importantly, in the same way as elevated P LA , inhibition of ENaC at physiologic P LA reversed alveolar fluid clearance to fluid secretion and induced a Cl -flux into the alveolar space. As these were again dependent on Na + -K + -ATPase, NKCC and CFTR, we hypothesize that ENaC inhibition replicates the mechanism of alveolar fluid secretion in cardiogenic pulmonary edema.
These results confirm for the first time that transepithelial Cl -transport reverses at elevated P LA and thus leads to active fluid secretion in cardiogenic lung edema. This is triggered by inhibition of apical Na + absorption as Na 
